—style, material, size 
and thread 
combinations 


Pipe Fittings, SAE Boss Fittings, Adapters 
and Adapter Unions are always avaiiabie 
when you want them—any quantity, any 
style—from one of Anchor’s strategically 
located plants. 

Write for complete information 


ANCHOR COUPLING CO. INC. 


379 North Fourth Street 


Libertyville, Illinois 
Branch Plants: Dallas, Texas 
Plymouth, Michigan * Los Angeles, California 
Wilmington, Delaware * Atlanta, Georgia 
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SHAPES >: THINGS TO COME! 


“BALANCED” SHAPES. PLUS UNSURPASSED RUBBER TEX- 

TURES. Superb quality Weldon Roberts Erasers you 

should come by immediately. For the finest, fastest 

pencil erasing and cleaning you’ve ever witnessed. 

Easing, speeding the work you do every day. Write 

us on your firm’s letterhead for a free sample of any 

or all of these exceptional erasers. Complete catalog 

describing all erasers you'll want and use will be sent 
on request. 

No. 1000 Hexo Cleaner. Hex 

agonally shaped, medium size, 

mm . soft pink cleaning eraser of 

Walston, Roterd MLA | matchless quality for pencil 

HEXG~IOCO-CLEANER erasures and cleaning work on 

drawings, thin papers, tracing 

cloths, books, fabrics, wall 

papers. (No. 1010, large size) 


No. 444 NILE. Medium size, 


top quality eraser, oblong , 

bevel shape, for general and ; Weldon Roberts Eransn 
drafting room use. Long a_ | 444 NIILES Bee 
favorite among engineers | . 

and draftsmen. (No. 445 

large size) 


"79mm ~«CsONo. +310 CORALINE. Soft, 

y pink, medium size eraser 

CORALINE, 310 | for pencil work and clean 
te / ing. Bias-beveled ends for 
erasing single letters and 

y details, broad surfaces for 


or cleaning large areas. (No 
, 315, large size) 


WELDON ROBERTS 
russer co. Walden Roets 
365 Sixth Avenue, 
Newark, N. J. 07107 / Gnansus { 
F ® 


Mace « Mawarkh GS & 





ren 


Speckaliet CORRECT MISTAKES IN ANY LANGUAGE 











DESIGN DATA 





1963 Design Data 
Cross-Index 


Accumulator Capacity for Oil-Hydraulic 
Systems yr ent ; 

Allowances and Unit Stresses in Force Fits, 
Nomograms for. . 

Analysis of Statically Determinate 
Non-Coplanar Force Systems . 

Angle, Right, Trigonometric Functions for 
Fractional Parts of a 

Approximate Fluid Flow 


Area, Surface, of an Ellipsoid 


Beams on Elastic Foundation wis 

Beams, Maximum Deflection and Natural 
Frequency of .. Thier cre 

Beams, Tapered Cantilever, Deflections of .... 


Bodies of Constant Density, Properties of . . . 


Cam Mechanism with Translating Followers . 

Cantilever Beams, Tapered, Deflections of 

Cells, Dry, Performance Characteristics of 
Commonly Used 

Chord Length-Chord Height Nomograms for 
Parabolas 

Circle Divided into Equal Parts, Trigonometric 
PN OE oo faeces ee seeess 

Circular Cylinder, Thin 

Coefficients for Flat Plates, 
Deflection-Influence . 

Combined Stress of Irregularly ents 
Sections... ee 

Comparisons, Degree-Radian 

Computers, Graphic 

Constant Density, Properties of Bodies of . 

Constants Containing 7. . 

Constants of Integration for Second-Order 
Systems aie bee a 

Conversion Chart, Rotational Unit 

Cubic Equations, Graphic Aid for 

Cycloidal Curves, Simplified Construction of 

Cylinder, Thin Circular... 

Cylinders, Force-Fitted, Design of Finite 
Plates with . ; 

Cylinders, Pressurized, Design Criteria 


Deflection-Influence Coefficients for Flat 
Plates 

Deflection, Maximum, and Natural Frequency 
of Beams 

Deflection, Shaft 

Deflection, Torsional, at Tooth of Pinion 

Deflections of Tapered Cantilever Beams 

Degree-Radian Comparisons 

Density, Bodies of Constant, Properties of 

Density of Gases . 

Design Criteria for Pressurized 
Cylinders. 





LEVEL-LOAD 


TRAILER AXLE 
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NEW! low cost SMALL 
Compressed air FILTER 





a woyatd 


li bb k ey etilt 


‘ LIST 


DISCOUNTS 
TO OEM 


| 
| ATTRACTIVE 


* Filters out damaging water 22 SCFM at 100 PSI with 
and dirt as small as 5 micron only 5 PSI pressure drop 
size. Easily drained. Ye” or Ya” NPT. 

* New, reusable felt filter New polycarbonate bow!. Max 
cartridge. Easily cleaned. pressure, 250 PSI. 


ILKERSON 
WRITE TODAY 


CORP OR ATION 3 for specifications and 


information 


Dedicated to keeping the NEW in pNEUmatica Englewood, Colorado 
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Design Factors, Fillet and 


Groove May 


Design of Finite Plates with 
Force-Fitted 
Cylinders Jan 
Design of Skewed Plates . .Apr 
Determining Helical Spring 
Wire Sizes Apr 
Determining Shaft Size for 
Power Transmission July 
Determining Temperature 
Rise of Wirewound 
Components 
Discontinuity Stresses in 
Pressure Vessels 
Drag and Power, 
Nomograms for, to 
Overcome the 
Resistance 
to Motion 
Dry Cells, Performance 
Characteristics of 
Commonly Used 
Duct Bend or Elbow, 
Hydraulic 


Forces ona 


Ellipses, Parabolas and 
Hyperbolas, Rapid 
Graphing of 

Ellipsoid, Surface 
Area of an 

Equations, Cubic, Graphic 
Aid for.. + 3c ee 


Fillet and Groove Design 

Factors May 
Flat Plates, Deflection- 

Influence Coefficients 

for june 
Fluid Flow, Approximate May 
Fluid Flow from Partially 

Filled Pipes ..June 
Followers, Translating, Cam 

Mechanism with Nov 
Force Fits, Nomograms for 

Allowances and Unit 

Stresses in 
Force Systems, Analysis of 

Statically Determinate 

Non-Coplanar . .. June 
Forces, Hydraulic, on a 

Duct Bend or Elbow . .Oct. 
Foundation, Elastic, 

Beams on ; Jan 
Four-Bar Linkage, 

Graphical Synthesis 

of the : Aug 
Fractional Inch Reference 

Charts July 
Fractional Parts of a Right 

Angle, Trigonometric 

Functions for May 
Frequency Charts, 

Vibration ‘ Apr 


Cont 
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BENDIX mechanical brake 


BENDIX band/disc brake 





One of these four will solve your industrial brake problem. 


We have mechanical, hydraulic and band/disc brakes— 
big, medium-sized and little. The point is, we can make an 
honest, unbiased recommendation because we make 
brakes for practically any industrial application. The Bendix® 
hydraulic brake. The Bendix® mechanical brake. The 
Bendix® band/disc brake. These three—in a range of 


Bendix Products Automotive Division 


sizes and torque capacities from 270 to 30,000 ft. Ibs. —are 
designed to meet your needs efficiently and economically. 
You can install our rugged, multi-purpose brakes in a 
matter of minutes. They are simple to adjust. And they 
hardly ever require maintenance. 
For more information, write us in South Bend, Indiana. 


Condy 


CORPORATION 








WHO TOOK THE SPECIAL OUT OF STAINLESS PARTS? 


We did! With so many designers specifying stainless it was in- 
evitable, we had to. It's not enough to stock the world’s largest 
variety of stainless fasteners; our reputation was at stake. We 
were making special parts in stainless and super alloys, why 
not stock them, or at least tell designers about them? We were 
forced to act. Our pride was at stake. Next time the spec's call 
out stainless, check our BIG CATALOG. It's a storehouse of in- 


formation. For your personal copy, call or write. 
AMG GOES OCB RNY INC 
COMPANY, ING. 


GARDEN CITY, N. Y. / EL SEGUNDO, CALIF. 
NEW YORK CITY / NEWARK, N. J. / BOSTON, MASS. / CHICAGO, ILL. / MTN. VIEW, CALIF. 
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Ress 


filters, regulators, 


lubricators, 1. mufflers 

















to protect your pneumatic 
equipment and make it work better 


FILTERS—Manvol drain and float drain models. Felt cartridge may be 
cleaned and reused. Filters out contaminants as small as 5 microns. Extracted 
water accumulates in sump, can't be drawn back into air stream. Pipe 
sizes %" through 1”. 

REGULATORS—Self relieving. Precise regulation of supply pressures to 
250 PSIG. Three pressure ranges are standard, 5-125 PSIG, O to 50 PSIG, 
10-250 PSI. Pressure range may be changed in fleld. 4 through | 


LUBRICATORS—Lubricates at any flow rate, 1 to 600 CFM. Force-feed; 
dle valve adjustment. Sight gauge for flow rate. %” through 1”. 





MUFFLERS— Rugged and efficient yet very compact. Self 
contained, no cartridges or parts that require replacing. 


Write for free bulletin A10013. 


! Moss OPERATING VALVE CO. 


106 E. GOLDENGATE AVE., DETROIT 3, MICHIGAN 
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Frequency, Natural, of 
Beams and Maximum 


Deflection 


Gases, Density of . 
Geometrical Curves for 
Reference ee 
Graphic Aid for Cubic Equations 
Graphic Computers . 
Graphical Integration Tete er 
Graphical Synthesis of the Four-Bar Linkage 
Graphing, Rapid, of Ellipses, Parabolas and 
Hyperbolas . 
Gravity, Specific, Weight and Volume . 
Grease, Oil and, Selection Charts . 


Groove, Fillet and, Design Factors 


Helical Spring Wire Sizes, Determining 

Hydraulic Forces on a Duct Bend or Elbow. 

Hyperbolas, Ellipses and Parabolas, Rapid 
Graphing of 


Inch (Fractional) Reference Charts... . 

Integration, Constants of, for Second-Order 
Systems. . 

Integration, Graphical 

Irregularly Shaped Sections, Combined 
Stress. . 


Keys, Rectangular, Shear and Compressive 
Stresses in 


Linkage, Four-Bar, Graphical Synthesis 
the. .\;.... 


Maximum Deflection and Natural Frequency 
of Beams . eee 
Motion, Resistance to, Nomograms for Drag 


and Power to Overcome the 


Natural Frequency of Rectangular 
Flat Plates. , , 
Nomograms for Allowances and Unit Stresses 
in Force Fits . Sor 
Nomograms for Drag and Power to 
Overcome the Resistance to Motion . 
Nomograms for Evaluating Plane 


Triangles . 


Oil and Grease Selection Charts 
Oil-Hydraulic Systems, Accumulator 
Capacity for 


Parabolas, Chord Length-Chord Height 

Nomograms for........... axes 
Parabolas, Hyperbolas and Ellipses, Rapid 

Graphing of . Jan 
Performance Characteristics of Commonly Used 

Dry Cells Aug 
Pi (7), Constants Containing ere eets 


v 
<— v-TIP’ 


stops carburetor flooding 
in 30 million engines 


This resilient-tip needle valve* stops flooding, stalling, anc 
all related carburetor problems. Improves gas economy an: 
engine performance, cuts maintenance. 

Always seats positively by surrounding dirt particles 
Wears better than steel: can’t corrode or pit. Solid enough t 
prevent delayed fuel flow, a fault of metal needle and 
resilient seats. 

30 million are now in use as original equipment and 
replacement units for automobiles, aircraft, chain saws, 
farm and garden tractors, inboard and outboard engines, 
power mowers, trucks, and other gasoline engines. 

Update your carburetor performance with a V-TIP 
needle valve. 


VERNAY LABORATORIES, INC. 
Yellow Springs 5, Ohio. Phone 513 7677-7261 


*Pat. Nos. 2414577, 3090108, 3090596, OTHERS PENDING 
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"4" Type SD 
actual size 


Type VT | ‘ 
actual size | 


2 BRAND NEW D.C. MOTORS 


yes, smaller! 


We believe the new Globe SD and VT motors are the smallest and 
lightest permanent magnet precision d.c. motors available. 
Typical continuous duty output for these motors is 0.3 oz. in. and 
0.25 oz. in. at 10,000 rpm. respectively. A variety of windings is 
offered to produce the characteristics required. Standard wind- 
ings for 27 v.d.c. produce no-load speeds from 5,000 to 22,000 
rpm; 3 to 50 volts standard, higher voltages -available. Special 
units can include speed governors, gearheads, brakes, and radio 
noise filters. Unusual efficiency and output torque are obtained 
with high reliability, designed to meet MIL specs. Write for 
Bulletin VTD to Globe Industries, Inc., 1784 Stanley Avenue, 
Dayton 4, Ohio. 





GLOBE 
tet INDUSTRIES, 
INC. 
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Pinion, Tooth of, Torsional 
Deflection at Oct 
Pipes, Fluid Flow from 
Partially Filled June 
Plane Triangles, 
' Nomograms for 
Evaluating 
Plates, Finite, Design of 
t with Force-Fitted 
' Cylinders 
Plaies, Flat, Deflection 
Influence Coefficients 
ae ; June 
Pictes, Rectangular Flat, 
Natural Frequency 
Gece 
Plates, Skewed, 
Design of 
Pover Transmission, 
Determining Shaft 
Size for July 
Pressure Vessels, 
Discontinuity Stresses 


Bin... 


Pressurized Cylinders, 


Mar 
> Design Criteria for June 
Prooerties of Bodies of 

Constant Density Sept 


Puthp Chart Sept 


a pm Degree-, 
Comparisons Mar 
Repid Graphing of Ellipses, 
Parabolas and 
Hyperbolas : Jan 

Rational Trigonometric 
Functions... : May 

Reqangular Flat Plates, 
Natural Frequency 
Gisees. 

Resistance to Motion, 
Nomograms for Drag 
and Power to Over 
come the . Aug 

Rotational Unit Conversion 


Chart . July 


Second-Order Systems, 
Constants of 
Integration for 

Selection Charts, Oil and 
Grease 

Shaft Deflection 

Sh>ft Size for Power 
Transmission, 
Determining July 

Shear and Compressive 
Stresses in Rectangular 
Keys... 

Shell Strength . . 

Simplified Construction of 
Cycloidal Curves 

Skewed Plates, Design of 

Slopes, Tapers, and Their 
A gles es . 

Specilic Gravity, Weight 
and Volume . 

Spring, Helical, 

Determining Wire 
Size 88 


next page 
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WHY 3 DESIGNS? 


Just another way Allison Powershift saves you downtime 


You're looking at Allison Powershift clutch 
plates. 


Each pattern (and there are a lot more 
than you see here) is made by a series of 
oil grooves. 


They’re needed so oi| can both cool and 
lubricate the clutch plates— make them 
last longer, run better. 


Why more than one pattern? 
To meet different job requirements. 
One job may call for a clutch to engage 


instantly...another for continuous slip... 
a third for gradual engagement. 


So we tailor our clutches to the job. 


And we tailor our clutch materials to the 
job, too...use everything from cork to 
bronze to steel...even combine mate- 
rials for better job performance. ..con- 
tinually look for better materials. 


To eliminate centrifugal forces in the 
transmission, we use as many stationary 
clutches as possible... heat treat our 
clutch plates both before and after metal 


facings go on for greater durability. 

And next time you specify a power shift 
transmission, make sure the clutches are 
job-tailored the way Allison's are. 


It's a quick and easy way to save expen- 
sive downtime. 


Allison ee POWERSHIFT 


ALLISON DIVISION OF 
GENERAL MOTORS, INDIANAPOLIS, IND. 





Sigma Cyclonome® Stepping Motor 


Even a simple flip-flop can drive it 


This is a typical Sigma Cyclonome drive 
circuit. Uncomplicated. Economical. Relli 
able. It requires no special input sequen 
ing or phase shifting, thus bypassing the 
complicated and costly drive sources usu 
ally required by other stepping motors. In 
fact, the motor will operate from any 
source that provides current reversals or 
successive pulses—60 cps line, variable fre- 
quency oscillators, flip-flop circuits, relay 
drive, manual switching, commutating 


With any of these unusually simple and 

reliable drive sources, the Cyclonome Step- 

ping Motor 

- Delivers precise 18° steps—at a rate of up 
to 1,000 steps per second. 
Provides up to 5 inch-ounces of torque. 
Maintains higher holding torque without 
standby power 

* Occupies as little as 1 cubic inch of space 


Cyclonome Stepping Motors are at work in 


a wide variety of applications... chart and 
tape drives, analog-digital converting, im- 
pulse counting, step servos, remote posi- 
tioning, timing, synchronizing. 

A Sigma Application Engineer will be glad 
to help you put the Cyclonome Stepping 
Motor and its drive circuitry to work in 
your particular application. Or perhaps you 
would first prefer to read more about it 
If so, send for a copy of the Cyclonome 
Drive Circuit Bulletin. Write to Dept. D1 


SIGMA DIVISION SIGMA INSTRUMENTS INC 


= = Assured Reliability With Advanced Design/Braintree 85, Mass. 





Sigma’s Cyclonome Stepping Motor is reliable because it’s simple: only one part moves. 


This cutaway view of the Cyclo- 
nome Stepping Motor reveals its 





unique simplicity. Its only moving 
part is a rotor without windings, 
without 
cremental rotation of the rotor is 
due solely to magnetic force. For a 


brushes. The precise, in- 


Dept. C3 
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complete description of the Cyclo- 
nome Stepping Motor’s design, 
construction, operating sequence 
and application possibilities, send 
for your copy of Cyclonome Step- 
ping Motor Basic Bulletin. Write to 








Statically Determinate Non 
Coplanar Force 
Systems, Analysis of . June 
Strength, Shell Mar 
Stress, Combined, of 
Irregularly Shaped 
Section Sept 
Stress in Rings . . Nov 
Stresses, Discontinuity, in 
Pressure Vessels . Mar 
Stresses, Shear and 
Compressive, in 
Rectangular Keys Feb. 
Stresses, Unit, in Force Fits, 
Nomograms for 
Allowances and. 
Surface Area of an 
Ellipsoid 


Tapers, Slopes and Their 
Angles.. see . July 
Temperature Rise of 
Wirewound 
Components, 
Determining 
Thin Circular Cylinder 
Torsional Deflection at 
Tooth of Pinion... Oct. 
Translating Followers, Cam 
Mechanism with . . .Nov. 
Transmission, Power, 
Determining Shaft 
DN exces Oe 
Triangles, Plane, 
Nomograms for 
Evaluating Oct 
Trigonometric Functions for 
a Circle Divided into 
Equal Parts 
Trigonometric Functions for 
Fractional Parts of a 
Right Angle 
Trigonometric, Rational, 


Functions... 


Vessels, Pressure, 

Discontinuity Stresses 

i Mar 
Vibration Frequency 

Charts : Apr 
Viscosity Conversion 

Chart . ‘ ee 
Volume and Weight, 

Specific Gravity 


Weight and Volume, 

Specific Gravity . . Jan. 
Wire Sizes, Determining 

Helical Spring .Apr 
Wirewound Components, 

Determining 

Temperature Rise of . .Oct. 16 89 


For Free Reprints of the Above 
Article, Circle Service No. 527 
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